in addition, transferring the nematode lysate from slide to PCR tube may not only result in the loss of some lysate, but also requires quick manipulation as the DNA easily degrades. Many simple and rapid methods of obtaining crude nematode DNA have also been developed without cutting, such as lysis using NaOH and Triton X-100, or alternate freezing and thawing cycles without manual disruption (Stanton et al., 1998; Floyd et al., 2002) , or using SDS lysis buffer (Sakai, 2010; Sakai et al., 2011) , or lysis buffer containing proteinase-K (Holterman et al., 2006) . All these methods require different reagents, and trace amounts of the reagents may exist in the PCR mixture.
Direct PCR amplification without DNA extraction of the plant-parasitic nematode, which is similar to the direct PCR reaction used for bacteria or yeast colonies, would be very advantageous in nematode diagnosis. Simplified nematode direct PCR methods have been used by some laboratories (Harris et al., 1990; Al-Banna et al., 1997; Iwahori et al., 2000; Meng et al., 2004) , but most of these methods require transfer of nematode lysate from slide into PCR tube. Our objective was to establish a simple and quick crude DNA template preparation method of single plant-parasitic nematodes or eggs, and explore its future use, for example, for diagnosis and phylogenetic analysis. In this study, a method of obtaining crude DNA template for direct PCR amplification of a single nematode was established and described below, and 22 species of plantparasitic nematodes from various orders and genera (see Table S1 in the online edition of this journal, which can be accessed via http://booksandjournals.brillonline. com/content/journals/15685411) were used to validate the method.
Single nematodes (<1.5 mm length) or eggs were picked and placed into a 5.5 μl drop of sterile ddH 2 O on the inner wall of a translucent PCR tube, and nematodes >1.5 mm were placed into a 11 μl drop of water by the same process. Nematodes were crushed with a sterilised No. 1 stainless steel insect needle (40 mm long, 0.32 mm diam.) under a stereomicroscope, and the water drop was spilled down into the tube bottom. The nematode body was confirmed to be pierced under a stereomicroscope, and then the nematode crude lysate was used as a DNA template for direct PCR (lysate of nematode >1.5 mm was separated into two equal parts), or frozen and stored at −80°C. PCR was performed using a highly efficient PCR enzyme KOD-FX or -Plus (Toyobo). Four sets of published universal primers (see Table S2 in the online edition of this journal, which can be accessed via http://booksandjournals.brillonline.com/ content/journals/15685411) were used, and a final volume of 25 μl reaction mixture was made. The 25 μl PCR mixture included 12.5 μl 2× KOD buffer (or 2.5 μl 10× KOD-Plus buffer), 5 μl 2 mM dNTP, 0.75 μl each primers (10 μM), 0.5 μl KOD-FX or 0.5 μl KOD-Plus, and 5.5 μl nematode crude DNA template (extra ddH 2 O was needed when using polymerase KOD-Plus and its buffer). For each nematode species at least four individual juveniles, eggs or adult nematodes were used. The PCR protocol was as follows: pre-denaturation at 94°C for 3 min, followed by 35 cycles of denaturation at 94°C for 30 s, annealing at a temperature according to the primer sets for 30 s and extension at 68°C for 1 min, and an additional extension for 10 min at 68°C. The PCR was performed using a thermal cycler (S1000; Bio-Rad). PCR products were verified using a 1% agarose gel stained with 5% Goldview (v/v).
Using this method, all stages of Meloidogyne incognita were first detected by published and conserved primers, i.e., primers used to amplify sequences of the region between COII and l-rRNA gene (Powers & Harris, 1993) (Table S2 ) and four other Meloidogyne species were also detected i.e., M. arenaria, M. enterolobii, M. graminicola and M. javanica; the results showed that all target fragments were successfully amplified (Fig. 1C) . Other nematode species were detected by conserved primers for amplifying the complete ITS region (Fig. 1A) , D2-D3 region of 28S rDNA and the partial sequences of the COI gene of mtDNA (Table S2) (Vrain et al., 1992; Kanzaki & Futai, 2002; Subbotin et al., 2005b) . The results also showed that most of the target fragments were successfully ampli- 
